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Specification 

1 . Name of Invention 

Door Supporting Structure Using Gas Dumper Stay 
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2. Range of the Patent Claims 

(1) In this invention, the gas dumper stay is installed between the door and the car body so that the door is 
impelled in the open direction. In the door supporting structure using this gas dumper stay, the link 
mechanism that connects the body and the door is installed. This link mechanism is connected with the 
impelling means by which the door is impelled in either the closing or opening direction. This impelling 
means has the temperature guarantee equipment that changes the impelling power of the impelling means 
by working according to change in temperature. This invention is characterized by the fact that these 
mechanisms are installed in the door supporting structure using the gas dumper stay. 

3. Detail Explanation of this Invention 
[Industrial Field of Application] 

This invention is related to the door supporting structure using a gas dumper stay, which is favorable 
to be adapted for doors such as back doors, luggage doors, side doors, hood and so on that, are installed 
with a shaft fulcrum on the body of automobiles. 
[Prior Art] 

In the door supporting structure using a gas dumper stay adapted for automobiles, the operation of 
opening and closing was improved by impelling the gas dumper stay installed between the car body and 
the door in the open direction for the door that is shafted on the car body, which made opening/closing of 
the door possible. 

In this type of gas dumper stay cannot attain an operation system expected for opening and closing 
since the stays opposite force changes when gas pressure changes due to the change in environmental 
temperature. Therefore, many suggestions have been made to guarantee the temperature such as making 
gas pressure stable and by other means. 

For example, in Kokai Utility Model 52-20616 the structure of the car body is supported by 
installing a crank-like supporting component in one edge area of the gas dumper stay, while the door 
supports the other edge. These supporting components are fixed with several fixed moving angles. This 
structure changes the moving angles of the supporting components corresponding to the change of 
environmental temperature. This changes the supporting position in the car body, which will offset the 
change in the stays opposite force with the change of the moment arm [?: phonetic]. 
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However, the change of moving angles of supporting components has to be made manually in the 
structure above, and the fault of this prior art is that the operation is troublesome. Also, it is difficult to 
judge the time of this operation and the position of fixing components is hard to make in case there are 
several settings of the arrangement of the supporting components. 
[Problems that this Invention Solves] 

This invention is the door support structure using a gas dumper stay that provides an automatic 
temperature guarantee for the gas dumper stay. 

We have made a patent application No. 61-287150 for the door supporting structure using the gas 
dumper stay that guarantees the temperature of the gas dumper stay by changing the supporting position 
of the gas dumper stay to the most suitable position automatically corresponding to the change in 
environmental temperature. However, this invention is aimed to achieve the same purpose using a 
different structure. 
[Means of solving the problems] 

In this invention, the gas dumper stay is installed between the door and the car body so that the 
door is impelled in the open direction. In the door supporting structure using this gas dumper stay, the link 
mechanism that connects the body and the door is installed. This link mechanism is connected with the 
impelling means by which the door is impelled in either closing or opening direction. This impelling 
means has the temperature guarantee equipment that changes the impelling power of the impelling means 
by working according to change in temperature. This invention is characterized by the fact that these 
mechanisms are installed in the door supporting structure using the gas dumper stay. 

[Function] 

In this invention having the structure described above, when the environmental temperature 
changes, the temperature guarantee equipment works and changes the impelling power of the impelling 
means. This moment change of the door, which is the change of this impelling power, offsets the moment 
change in the open direction of the door caused by the change in the gas dumper stay reaction force. 
Therefore, the constant moment of the opening direction works for the door regardless of change in the 
environmental temperature. 
[Working examples] 

Fig. 1 through 3 shows the first working example 1 of a door supporting structure using a gas 
dumper stay related to this invention adapted for the back door of the car. In the figures, the arrow in the 
FR direction refers to the car front, UP to the top of the car, IN to the inside of the car. 
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As shown in Fig. 1, the back door 10 is shafted with hinge 14 on the roof area 12 of the car body. It 
is possible to open and close the door using the hinge centerline HCL as a shaft. Also, the car body and 
the back door are connected through the gas dumper stay 16. 

The gas dumper 16 is a prior art, in which the piston arranged in the cylinder tube 18 is impelled 
with the gas pressure sealed in the cylinder tube 18. This makes the piston rod 20 that is fixed in the 
piston extend out of the cylinder tube 18. The edge area of the piston rod 20, which is the upper edge area 
of the gas dumper stay 16, is installed onto the car body around the door open side area of the back door 
10 with a circle-connecting cap 22. One edge area of cylinder tube 18, which is the lower edge area of the 
gas dumper stay 16, is installed onto the back door 10 with a circle-connecting cap 24. Thus, the gas 
dumper stay 16 impels the back door 10 in the open direction. 

Furthermore, the car body and the back door 10 are connected through the link mechanism. The 
link mechnism equips the first arm 26, which has the shape of a straight flat board and the second arm 28, 
the shape of which is flat but bent in the middle. The first arm 26 is shafted through pin 32 on one side of 
bracket 30 that is fixed on the back door 10. The second arm 28 is shafted in the middle bent area onto the 
bracket 34 that is fixed on the car body through pin 36 and one edge is shafted to the other edge of the 
first arm 26 through pin 38. 

The other edge area of the second arm 28 is hooked with one edge of the coil spring 40 as the 
impelling means. The other edge of this coiled spring 40 is connected with the temperature guarantee stay 
42 as the temperature guarantee equipment. 

In the temperature guarantee stay 42, the first piston 44 is jointed inside the cylinder tube 43 in the 
shaft line direction to slide in contact as shown in Fig. 2. 
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The first piston 44 is connected with the first piston 46 rod and the second piston rod 48 coaxially, 
and they extend against each other. The fist piston rod 46 sticks out of the cylinder tube 43 through the 
seal material 50 attached on the edge of the cylinder tube 43. 

The interim area of cylinder tube 43 is attached with the bulkhead material 52, which separates the 
space between the edge wall 54 of the first piston 44 and cylinder tube 43 into two rooms of A and B. The 
second piston rod 48 penetrates the bulkhead material 52 to move from room A to room B. In the edge 
located in room B, the second piston 56 is formed. The second piston 56 is jointed to slide in contact with 
the inside of the inner cylinder tube 58 that exits from the edge wall 54 in the same shaft direction as the 
cylinder tube 43. 

Room B is divided into room B 1 and room B 2 by the inner cylinder tube 58 and the second piston 
56. Room B 1 is linked with room A through the central space area 60 that is formed in the second piston 
rod 48. The interim space are 60 is bend in the middle, and one end is open at the edge area of the second 
piston rod 48. The other end is open around the middle part of the second piston rod 48. High-pressured 
gas is sealed in room A and room Bl. In room B2, the oil that expands when the temperature rises is 
sealed. This impels the first piston 44 and the second piston 56 impelled by the gas pressure in the 
direction that the first piston rod 46 extends (out) from the cylinder tube 43. However, the second piston 
56 compresses oil, so the amount of extension from the first piston rod 46 becomes restricted. Oil changes 
its volume according to change in temperature; the amount of extension produced by the first piston rod 
46 changes depending on the temperature. 

With the temperature guarantee stay 42, the edge of the first piston rod 46 is suspended with the 
other edge area of the coiled spring 40 mentioned and one edge area of the cylinder tube 43 is installed 
through the circle connection cap 64. The coiled spring 40 is installed with the back door 10 through the 
link mechanism and impelled in the closing direction. 

The first piston 46 of the gas dumper stay 42 extends out of the cylinder tube 43 as shown in the A 
condition of Fig. 3 when the environmental temperature is 20 °C. The temperature rises from this 
condition, oil of the temperature guarantee stay 42 expands and the first piston rod 46 is pulled into the 
cylinder tube 43 and the impelling power of the coiled spring increases. In the conditions where the 
environmental temperature becomes 70 °C, it becomes B condition as shown in Fig. 3. Also, when the 
environmental temperature drops, oil of the temperature guarantee stay 42 contracts, which causes the 
first piston rod 46 expands out of cylinder tube 40. In the conditions where the environmental temperature 
becomes -30 °C, it becomes C condition as shown in Fig. 3. 
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Therefore, the gas dumper stay 16 changes the reaction force due to the change in the 
environmental temperature, which causes the momentum of the open direction of the back door 10. 

Regarding the relationship of both momentums mentioned, the momentum M that rotates the back 
door 10 is set as: 

M = F11 XL2-S11 xLl 
4- F12 x L2-S12 xLl 
= F13xL2-S13 xLl 

This is when back door 10 is completely open and on the condition that the burden of SI direction in Fig. 
3 due to the impelling power at the environmental temperature of 20 °C, 70 °C and -30 °C is made Sll, 
S12 and SI 3 respectively, and the reaction force of the gas dumper stay 16 (Fl) is made Fll, F12 and 
F13. 

LI refers to the length of the perpendicular line of the impelling power between the hinge 
centerline HCL and the coiled spring 40 moving on the SI direction. L2 is the length of the perpendicular 
line of the reaction force of the gas dumper stay 16 on the Fl direction. 
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Also, the momentum M that rotates the back door 10 is set as: 
M = F21 XL12-S21 xLU 

* F22xL12-S22xLll 

= F23 xL12-S23 xLll 

This is when back door 10 is completely open and on the condition that the burden of S2 direction in Fig. 
3 due to the impelling power at the environmental temperature of 20 °C, 70 °C and -30 °C is made S21, 
S22 and S23 respectively and the reaction force of the gas dumper stay 16 (F2) is made F21, F22 and 
F23. 

LI 1 refers to the length of the perpendicular line of the impelling power between the hinge centerline 
HCL and the coiled spring 40 moving on the S2 direction. L12 is the length of the perpendicular line of 
the reaction force of the gas dumper stay 16 on the F2 direction. 

The momentum M is about the same both when the back door 10 is completely closed and open. At 
any environment temperature between 70 °C and -30 °C, the momentum will be about the same. 
The function of this working example is as follows. 

When the environmental temperature is 20 °C, the temperature guarantee stay 42 is in A condition 
of Fig. 3, and the first piston rod 46 maintains the amount of this extension as long as the environmental 
temperature does not change regardless of open/closed position of the back door 10. When the back door 
is open, the piston rod 20 is pushed out from the cylinder tube 18 in the gas dumper stay 16 due to gas 
pressure and is impelled to be in the open direction having the circle connection cap 22 as its fulcrum. 
This enables the back door 10 to open with the reduced operation power. As the back door 10 becomes 
more widely open, the reaction force of gas dumper stay 16 becomes smaller, but the moment arm around 
the hinge centerline HCL becomes large. This makes the whole range of the back door 10 from fully 
closed to fully open almost uniform and a stable operation is attained. 

Also, back door 10 changes the momentum in the closing direction with the impelling power of 
coiled spring 40, while the amount of this change is corresponding to the amount of change in momentum 
of the reaction force of the gas dumper stay 16. Accordingly, it can attain a stable operation. This applies 
when the back door 10 is closed. 

When the environmental temperature rises, the reaction force in the temperature guarantee stay 16 
increases and the momentum of the back door in the open direction increases. With the temperature 
guarantee stay 42, at the same time; the first piston rod 46 is drawn into the cylinder tube 43 against gas 
pressure since oil expands. This increases the impelling power of coiled spring 40 and the momentum of 
the back door 10 is increased in the closing direction. These momentums become almost equal and the 
amount increased is offset with each other and the operation does not change. 
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Also, when environmental temperature drops, the reaction force of the gas dumper stay 16 
decreases, and the momentum of the back door 10 in the opening direction is decreased. At the same time, 
the first piston rod 46 in the temperature guarantee stay 16 spreads out from the cylinder tube 43 by gas 
pressure since oil compresses. As these two changes of momentum become almost equal, the amount 
increased is offset with each other causing the operation not to change. 

In the door supporting structure using the gas dumper stay of this working example as shown, the 
temperature guarantee stay 42 and the coiled spring 40 can attain a constant operation without 
troublesome manipulation within the range of 70° C - -30 °C. 

Fig. 4 and 5 show the second working example of this invention. The basic structure is the same as 
the first working example mentioned above. The only difference is regarding the link mechanism. 

The link mechanism of this working example uses 4 link hinges that support the back door 10 onto 
the roof area. The link mechanism is equipped with the first arm 70 and the second arm 72. One edge of 
the first arm 70 and the second arm 72 is shafted on the bracket 74 mounted on the back door 10 in a 
fixed position through pins 76 and 78. Also, the interim area of the first arm 70 and the second arm 72 is 
shafted on the bracket 80 that is mounted on the car body in a fixed position through pins 82 and 84. The 
coiled spring 40 is suspended on the other end of the second arm 72. 

In this working example, the back door 10 does not open or close with the constant hinge as the 
center of the rotation. But the change in the moment arm of the momentum by the gas dumper stay 16 is 
almost the same as the working example mentioned above. 



\ 
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Also, the change in the area of the second arm 72 where the coiled spring 40 is suspended accompanying 
the open/closing of the back door is almost the same as the working example mentioned above. Therefore, 
this working example operates in the same fashion as the working example mentioned above. 

In the First and second working examples, the coiled spring as the impelling means is connected to 
the link mechanism so that the door is impelled in the closing direction. But when the temperature 
guarantee equipment that has a reserve operation from the temperature guarantee equipment mentioned 
above, the coiled spring as the impelling power is connected to the link mechanism so that the door is 
impelled in the open direction. 

When this occurs, the door receives the momentum in the open direction by the coiled spring as the 
impelling power, but when the momentum increases due to the impelling power of the gas dumper stay, 
the amount of both forces will be almost constant since the momentum of the coiled spring decreases due 
to the impelling power. 
(Effects of the Invention) 

As illustrated above, in the door supporting structure using gas dumper stay related to this invention, 
it is effective in that the supporting position of gas dumper stay is automatically changed to the most 
suitable position and the temperature of gas dumper stay is guaranteed corresponding to the 
environmental temperature change. 
4. A Simple Explanation of Drawings 

Fig. 1 through Fig. 3 shows the first working example of the door supporting mechanism using gas 
dumper stay relative to this patent that is applied for the back door of automobiles. Fig. 1 is an angled 
outline drawing around the back door and Fig.2 is the cross-section view of the temperature guarantee 
equipment. Fig. 3 is an angled outline drawing illustrating the operation and Fig. 4 is an angled outline 
drawing around the back door. Fig. 5 is the side drawing of Fig. 4 illustrating Fig. 5. 

10. Back door (opening and closing body) 
12. Roof area (main body) 
14. Hinge 

1 6. Gas dumper stay 

26, 70. First arm 

28, 72. Second arm 

40. Coiled spring (impelling means) 

42. Temperature guarantee stay (temperature guarantee equipment) 
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Agent 

Patent attorney: Jun Nakashima 
Patent attorney: Kazuhiro [?] Kato 

[Lower right] 
Fig. 2 

[See the original] 
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Fig. 1 



[See the original] 

10. Back door (opening and closing body) 
12. Roof area (main body) 
14. Hinge 

16. Gas dumper stay 
26. First arm 
28. Second arm 

40. Coiled spring (impelling means) 

42. Temperature guarantee stay (temperature guarantee equipment) 



Fig. 3 



[See the original] 
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Fig. 4 



[See the original] 



70: First arm 
72: Second arm 



Fig. 5 



[See the original] 
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